Optical probe responses on sarcoplasmic reticulum. Merocyanine and oxonol dyes.
The fluorescence and absorbance of merocyanine 540 in suspensions of skeletal muscle microsomes is altered by the binding of Ca2+ and other cations to the membrane. The order of effectiveness of various cations in causing this effect is La greater than Ca congruent to Mg greater than K. Competition between Ca2+, Mg2+, and K+ suggests the involvement of low affinity, relatively nonspecific cation binding sites in the process. Changes in the fluorescence and absorbance of merocyanine were also observed during ATP-dependent accumulation of calcium into sarcoplasmic reticulum. These changes are satisfactorily explained by the binding of accumulated calcium to binding sites on the interior of sarcoplasmic reticulum membrane. The small absorbance response of the oxonol dye bis[1,3-dibutylbarbituric acid-(5)]trimethinoxonol to Ca2+ and ATP is qualitatively similar to that of merocyanine 540 and can be readily explained by the same mechanism. We have found no clear evidence that any of the observed dye responses are due to changes in the diffusion potential across the sarcoplasmic reticulum membrane generated by an electrogenic transport mechanism. The possibility is considered that merocyanine and oxonol dyes respond to changes in electrostatic surface potential caused by the binding of cations.